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PURPOSE: To provide an organic rectifying olomont with 
excellent ractifyino function. 

CONSTITUTION: A glaao board 1 fe provided with a cold 
electrode 2 Thereon through a eputtering method, etc.. 
and a pot^rnexhytthteph^ layer ie piled up thereon 
through electrolytic oxidation polymerization. Then it 
ta electrochemical* applied with a dedoping treotrnant 
to form a nigh molecular oonduotSvo layer 3, a 
5-methyM fMp-mainyltienzyl)-^, 1 Mihydreprwnojrine film 
A ie deposited on We layer 3 through a vacuum 
deposition method. and further aluminum 18 
vBcuum-depoaitad on the film 4 to form an electrode 5, 
end thereby an organic rectifying element in reafood 
finally. 
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* -NOTICES ♦ 

p**~* office is nor ^J^ 0 ^.^^ 
caused by use of rbio tranoiatipn- 



, .This document has teen «n*»d tyoomput^Sc ft. «nsUdon may not reflect the ordinal 

2 **** shows th* word which can not be translates 

3 Jn th* drawings, any words arc not translated. 



[Claim(s>] 



turns Into from ax least one raacromoiecuw **rs~ ™cr*m infTrerflem. Ji 



I system ingredient layer turns into 
i metallic oxide, metallic sulfide, 



an alloy oxide. 
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* NOTICES • 

l.This document has been translated by compute. So the uanslation nay not reflect the original precise*. 
2>**» (hows the word which can not bo translates 
3.ln xhe drawings any words are not translated. 

DETAILED DESCRIPTION 
f Detailed Description of the Invention] 

meal mm mm of a work woo™. » » orjuut ^SSlSrM liSStd ^lmS thto »««>«. pi*oi>. d.v.lop«l *. °>ic 
Ao, <M aluminum / Po ly '^""te^SdS^^stS^SuJS^^ wen, almao* »•> w-f| . 

t° 004 l -i au- MM <>nfl ~ it was shown clearly that it has the organic rectification excellent w> U b 

[Means for Solving the Problem] this fSSSSnLm»H 8"»«P) perntuiailon-10-(aralkyl or nueleJr 

component which has the component to which ^™.??*!^ - 5udtE o henaline film for short), a macromolecule comli ctor 
substitution «alkyl>5, ^^SSSSSSZ ^S^S^^otnSS^^ mgrtdlent layer said here rJi layer 

^Twn^^^ 

metallic sulfide, and an alloy oxide. . » _ . __ „tntinn- 1 tWaralkvl or nuclear substitution or»lkyl)-5 ai B 10- 

[00051 The electron releasing group in S-(clectron releas.ng group) f^S^mSSSSSS. the amtoo group, an alkylam.no radical, 

^^^^ 

example, p-methylbenzyl radical -> p-ethyl ^^^^^^^^^^ao benzyl, p-nhrobenzy) A P" 
(N-permutation amino) benzyl (fbr example, p-mcthyli^mo b^l H p^yi^ ™ e m-dlalltyl benzyl (for cxUple. 3, 

fluoro benzyl, p-fluoro mathylbenzyl radical, p-chloro benzyl £2S£aS«!5taS£ -ImSw. benzyl m-JI^-pemuS on 
5.dimcthylbeniyl radical), m-diaUcoxy benzyl (for example. ' ^ 1 5 ^^ 0 ^J^' J^^^^IKURO benzyl (forexaf ble. 2 
amino) benzyl, <g*^ benzyl, 3, 5-d.ch.orTf Ey * 

and 3-dichloro benzyl -) There ^fff^SSSSX^ TX? ™i?numlwr ofthc i alky group of me aralkyl radical combjfc ed ai 
m-dibro.no benzyl m-d iodo fo f^^fS^^S^S^vS Sam* also with me straight chaik • . 

least with 10- of phenazine is 1-4 pieces and, as for them,i T nwv^^P^dent or two or more sorts of mixture sals ufificient 
• [0007] Ac long as this phenazine Is me above-mentioned w^™. ^^£^2^wl-oxitoM of an amount. UVskpilizcr- 
L it. The spacer powder (plastics powder. MaP**?"** f»£V£ ^Xi^S^^^SSSSu are used as the fe Im, and 

Polly 3. 4-dlmethyl ^c^The poty tbiophene, Po^ anoa cetylene. Polyphenyl dcfciylene, 

'•'rtS^ whlch *« « 0,6 ?° ,y "•"{■ST"' h" to,e) ' 

a polyvinyl carbarn le, the poiy oiaceiy.cne, wnuwn^ T i ~- ft w;«et_ and contain these can also be used 
. pily p icoline, etc., and these can use doping either a non^o^object or £ ^ u vc 

• ^ Sn ihSe^ also be used among macromolecule conductor ingredients. 
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[001 1] as a metal system ingredient - a metal (£' f^P*?; "Stadium al 0^ and an aluminum alloy such aa a zirconium A . 
magnesium, calcium, silicon, titanium, alloys (for ex»« m6ia j Uc oxide (for example, en aluminum mil. . 
titanium alloy, a Magnesium alloy, a tin alloy, an indium ™° v ' a ^"~ d - ^ titanium . the tin oxide, a zinc oxide, oxiduabej , 

mnllK OxWe). ««.. "><i *«" «•» *" f *"* . „ .„ , -..—.Macule conducto, inztcdienl tay« ■ 1'""° 

arbitration wiih the thickness of a substrate, the "ictaeM ot a nmm thickness of 200-3000A by the monolayer i 

ystem mgredlenttayer. However, about *e phenazine fil^ 

^.fore^moughsum total ^^^^^^S^^^^'^^ «U ^i 1 * 1 " 
K^of^^ 

SriTone approach of the degree* is melub Id), 

1) the approach (3) of paimmg a vaaium deposition . mjfed or g-Jgfgg^ (Statable flexible bag technique, the £ btlnr 
and drying - the approach phenazine film *~*22£J2 *» fbnn planned according to the object, and may carry out etchfog 
up method, the electrostatic sticking method) may pwtcmiee in ttwr r^rfeaae selectively. I 

the phenazine film 4. .u„-„ i ic desirable in laboratory to make It the transparent electrode which cb *red 

[0016] As for the electrode 2 prepared on ^"[^^^^^^^SLd on the substrates 1. such as a glass platei . 

electrode by approach**, such a* a vacuum ffP^'^;^ Jffi &d what* "necessary is just to carry out vacuum deposition 
carry out the laminating of the macromolcculc wnduror lay or on it * na WMt 15 y 

n S?o5™»»» dcpStlo. of th. .konod-, m* « olominuo.. If ««fcd. | , 

well-known organic rectit^ns d^l« could^ul!^ e wbich impregnation toj 

[0020] By eUctncal-potenttal-difference ^P/^^"f™ ™T' ^fhnwrd direction according to the eleetr o potential riradient 
charge and both layer, by electrie^potenhal^fre^ ^S^tS^^^SSSSfSLA in the interface of ifan* 
which the barrier of a shot ^^^S^^St o^S^gX^?!nlS Invention. In order » oppose a-|eetric 
molecule conductor layer and the phenazine "™ „X,d a Moreover bv optical exposure, separation of a Charge arises 1 1 
potential gradient a current does not flow but ^^J^^'^^^^J^^^^erefb^^ covering a load and I 
mterface and transport of a charge arises In accordance with an e J«^!S!JSI25 ee aSioMcurrent is acquired and it fictions 

elc^ ° f ^ fllrCCU0n reCOmbinC5 * e rcVC " C Ch0rBe " bUlK - 

Sple] About the organic re ctifying device of W. invention, although experimented in a laree number, the example of 
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• 3 



itipn 



forward At this Urn*, chance of the photocurrcnt at the time of changing the wavelength of light to irradiate was measuran. 
K£tag4b2. gJS of A. S spectrum In which the relation of a light wave tength.photocurr.»t b shown- FromJMs grei| 
when « «Scal eSfeure U carried out from a golden electrode side, since t of the absorption maximum of (-) and PMeT ] » J 
nhmo^r^^alSrvas as IhYminimum by the way, the screen effect by PMeT is shown, and h turns out that an achviry side ifl not 
ttterlS of? S^olclu^anTaTMaT layer but the back of a PMeT layer. Moreover, since a photocurrcnt va ueserves! , U the 

^^O^^S^or^nUn, of MMDP whan an ^^SSlSS^SS afKeteleSMi ^ 
^firAx L, jufvinp is shown and h turns out thai a mom activity eido ib the back of a MMDP layer, i.e., the internee oi rr n e i 

and^DF.^ 

carries out rectification and a photo-electric-translation operation in a biJayer mold component and this direction, the Interface dl 

f^SSSSl^ ^XJ^?^^^^^>-5. 10-dihydrophcn^ne 5-n^yi^^fJ Lied 
E'! 1 IZ^vano ben^VS 10-dmydmphenazmeThe same sandwiches eel was manufactured using (itbe.ng bender 

MC& ^ -nd ID-dlhydrophenazine (lx is hereafter called MDNDP festal When 

S^^^^LncJnppliU voltage to ^sandwiches eels contin.^ under darfca 
drawina "» was shown and it was checked mat the same rectification occurs. A rectification ratio Is the component WMCfl used 
MmSSpI and i, iSS ("4v)^th ("4v) and the component using MDNDP in the component using 12000 ("2v) and CDF. 
and it turned out that it has the rectification which was excellent in all. ., , 

r00261 In example 3 example I, rectification remarkable also in •••• which used other maoromolecule conductor mgtedient to£j 
instead of the PMeT layer. The name and rectification ratio (**2V) of the layer ingredknt were as follows. That is, if™ 1 
ooWovrrolc (rectification ratio 16000), Polly 3, dimethyl pyrrole (rectification ratio 18000). Port p-phenylene (i«tification i 
KaS JSio (rectification ratio 1200). polyacethylene (rectification ratio 1000). polish anoa cetylene (rectifieatH 
a^.^^SStacSSto ratio 100(»rp?roly B b polyimide (rectification ratio 8000). a pyrolysb POlyacrylon 4 
?3Xn ratio 5000). and graphite (rectification ratio 6000). Morepvar when a metal eye»m ingredient v^^d similarly J 
result of an indium (rectification ratio 1 2000). aluminum magnesium (rcctaficet.on ratio 15000X a zinc cWwide doping ^unta 
oxide (rectification ratio 4000). antimony-pentachloridc dopina tin oxide (rectification ratio 14000), and conductive copper cui 
rectification mio 10000) was obtained. 

SeS of the Invention) Since the organic rectifying device of this invention rectified efficiently using both mterfacc barrbrs Jjjfor 
example the interface barrier of a giant-molecule conductor ingredient layer and the phenazlne film, the pheiuuane film .and a dctol 
^ mSSi^cr. it becamelossible [ making the component which gives die ^.^^^^^^S^ w u 
than a weli-known organic rectifying device ). Moreover, since the e eotron and electron hole which P^^^^f^™** 
performed using this barrier, consequently were separated are mutually conveyed to an opposite direction, it functions also as at 
optoelectrlc transducer. Furmermore. while the Charge poured in by electrical-potcntiel-differ*^ impression moves in accordbua 
with the electric potential gradient of a barrier in the Inside of bulk. It functions abo as electro ummescence devices using recc£ fcuiing 
with a reverse charge end emitting light. Therefore, It is sure that the predominance Of the application in the industrial world of his 
Invention is a greatest object. 



1 ratio 
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1 This document has been translated by computer So the translation may not reflect the original precisely. 
2.» w fthows the word which can not be translated. 
S.In the drawings, any words are not translated. 



TECHNICAL FIELD 



„ „ a nniirwrirmi n C n C mllv the omanic rectifying device of this invention is widely applicable about anorganic rectifying 
E3^ or optoelectronics relates as an clcctnc reenfier, a transistor,) 

diode for rectification, a photodiodc. a licht emitting diode, or a switch, 

[Translation done] 
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I This document hu been translated by computer. So the translation may not reflect the original precisely. 
2 Shows (he word which can not be translated. 
3. In the drawings, any words ere not translated. 
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PRIOR ART L 




m^erlntlon of the Prior Anl The Schottky barrier mold component which combined p-mold organie semiconductor a«d«hesjn | 
KE niS , of a woi f2crion a» en organic rectifying device Is known, and aluminum / metal free phthalooyanm. ' 
^T:^uiu^ n umrp^ ^m^y\Movh^t/ eombinatfon of Au U »tudled. Although this invention persona developed the otgs 

approached by the need for development 01 a 51111 more chwht« u> B WiiV i^;u^ 


ion of 
iic 
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1 This document has been plated by computer. So the translation may not reflect the original precisely. 

2 ***» shows the word which can not be translated. 
3.in the drawings, any words are not translated. 




EFFECT OF THE INVENTION 



example, the Interface barrier of a gianl-molecule conductor mgrcd.ent layer ana tne P™"™' * ' J£umfi conventionally f klheT 
SSin^nt layer, it ^P°£^ «P-f» ^ 

man a well-known organic racffying dav MllMMlHi conV eved to an opposite direction, St function* also as a. 



*» a well-knownprga^orac^^ ^ ^ iw direction , k function. aUo a* 

performed uam B *»J^^nKSSTuS in by elecuical-potentlaJ-diffcrcnce impression moves m aooor 
optoelectric transducer F y*^, ofbu ii^ it funetloni also as electroluminescence devices using re 

invention Is a greatest object 



accord a i be' 
recos V lining 
of ilia 
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e*u»od i>T tk. uw of tnia translation. 



1 This document ha. bean translated by computer. So the translation may not reflect the original precisely. 
2.*'** shows the word which can not ba translated. 
3. In the drawings, any words an not translated. 



TECHNICAL PROBLEM ^ 

rPmhJ™^ to be Solvad by the Invention] Although this Invendon persons present die r^fi 0 ^ 0 "* 0 ^^.^^^!. low 
^ look ^ Ae oSc «wind which reinforces rectification efficiently certainly paying attention to the po.nt ftatrtjs low 
mS£SA cybernation about the structure, and, sub^enliy came ^p^n^os.t.on and rt. property, ant 
motion S research Is developed and should cany out it at last ttui time also about application. 



[Translation done.] 
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shows tbe word which can not be translated, 
3.1n the drawings, any words are not translated. 



MEANS 



[Mean, for Soivlng the MM i~en*m F^J^?™^^ £S> ^SS^^^^ [. 



S% *e lo^ihydrophenazlne fihn (it Is h^e^ ~ue« £^^£^?Z^£ty«^her* is 
^Jff^o^^ 

metallic sulfide, and an alloy oxide. »toulna btoup) permoutlon-10-(aralkyl or nuclear substitution «"dkyl)-S * »} 

[0OO5] The electron releasing I group ; « 5-(electron »l8Mtog ^"^Pf™""" a^^dlcal. the amino group, an alkylamlnc i 

following. . , ,,,, nn ar ,rkvn radical in phenazine, benzyl, a phcnylcthyl radical end p-alkyl benzyl y. 

10006] With KKaialkyl or nuclear , s ^^51"™^^^ radical), p-aminc -benzyl <jdj>- 

exampte, p-methylbenzyl radical-) P-ethyl } ^^^^^^^i^r l J i ^ a benzyl, p-cyano benzyl, p-nitrobenzyl nlc fcjd, p- 
(N-peVmutttlon amino) benzyl (for example, P-n^amuio .^^fiSt^^X benzyl, m-dialkyl benzyl (for exan ^k. 3, 
fluoVo benzyl, p-fluoro methylbenzyl radical. P^oro h™**'. KS^l^Si benzylTm-Jl (N-permut. £ pn 
5^imethylb«^l radical), m-dialto^ benzyl ^TP^^^^S oJIKURO benzyl (for a*ai> y 2 

amino) benzyl, m-serew (trifluoromethyl) benzyl, i ^^^^^^^^^T^i^Xmo benzyl, 3, 5-diehloro fa. byl), 
and 3-dichIoio benzyl -) There «* 3, d-dichloro .benzyl. ^^^.^^ S^kJ Ij? of tbe eraUcyl radical comb! 5 at 
m-dibromo benryl, m-diiodo benay . etc. In addition carbon awrnlc n^Jerof *e attyl group ^oim { chftil i 

least with 10- of phenarinc U 1-4 ^ " V 'J^^^^tSSSSSarSn or more sorts of mixture is> Ifflcient 

100071 As long as this phenazine » the abevc-mention-d «»P^» « ^^^a7nu»antl-oxidant of an amount. UV st£l (ilizer- 
* h- The spacer powder (plastics powder, sihea ponder, saicon. ^ub sucn phen azlnes are used as tbe fifn; and 
E^rSlSrSi; BSZ3^-"I- cut .Tehee* materia, of meuU J* 

foot] ^on B macromoie^le conductor in^^^ 

Polly 3. 4-dmfethyi pyrrole, The poly AgrimM ^^^^^^SSS^ cetyl Je.Poiyphenyl JL> Xylene 
^lyacethylene. a Polly p-pbenylenesulfioe Polly ffiSKSSSSw the poly pyridine. Pari (N-mctby , £m>le), 

' a polyvinyl caibazole. the poly dlacetylene, Conductive wb^and ttwresm wwen m^reuw pw^ 
pity plcoline, etc., and these can use doping either a non-doped objector ^.^J^™^^"^ a condu a Ive 

[00 1 11 u > uLu mpalfcat - a meal (fcr example, tol* »*£2!tr!S£JjL nt» aMSSnlma 

u!*-. ^iS?s , a'X < » aasKS&ttf ss^*^ - I 

metallic oxida), etc.. and contain these can ^ J* mM romoleoule conductor ingredient layer and a L 

[0012] The phenazine film said to this invention » P^P^^^tJ^S laS! an^n^y^bWm^tent layers 
conductor ingredient layer or in between a maewmol^ei^ctor mg»e*e^ , f^^;^ 8 ^ e J^ bto , Son Is sij 
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system ingredient layer of"* exchange • "V/J^l*"^- ""J™ fi.rtW roauired after usually being prepared Oil , , 

substrates (glass, plastics, a film, a m ™f^"™r^ p T1 -^ ^ fcirjrness of this animated material may change t : 

on The object, a tanto^ ^^^^^^^^S^^^ layer, or the thickness of a mc U 

ibtaatloo wlm the thicb^ of a subs^ 

, ****** U adorned as an approach of making the phcoazinc film of this invention *wmln*, . 

clUrenee and It is not only fonncdall over a Umi^gari. S^eSto is ex^ed. AS Shown in dJo iigj. . 

[0015] A fundamental example of the stracrare ^^^'?«^^^ V ^^*^ V S^^ giant-molecule condufa ft 
the organic rectifying device is constituted ^"^f^^^^^^S^S^S^ 3, and the electrode 3 IbnikT on 
layer ffgrmed on the electroda 2, the phenazlne film 4 formed on the gumt-moiecuie conouwor »yw r : . 

mn f^T^ JJllLmde 2 orenared on a substrate I, it Is desirable in laboratory to make it the transparent electrode whieh .** jered 
[0016] As for the '^^l^^^^^Xban^parant electrode can be formed on the substrates 1, such as a glass plateji 
^™^^° 3 h£?e fili bv^r^ep^KU sK? ali-nlnum, an malum. Indium tin oxide (JTO film), end tft 

^addW^^CT ustegeVpecially as a monolayer mold, die macromolecule conductor layer 3 can be omittedL I 
ffi^h^ahitdSS^nft "lasses ofelectrode 2 famed on a substrate 1, when using aluminum as one ***** «JJ J«" 
IOW17J Aimougn n ™?»" *™,r~^ Wn _ d-vice t t u desirable to make the phenezine film of this invention on an alurotnui 
f vS^nSS£rJf!^ ^SSS^S^SSSSSl SSying memod, the cast method, end a spin ooat method, , 
G J^Z? t ^S^^^o!^X t ^ layer on It lint. And What Is necessary is jus. to carry out vacuum do, 

Of the counter electrodes, such « "6°^°*^^ formed by the SUPPATA Ling's method ctcL for 

[001 81 to using the stAsuate whjch, on A. layer by an electrolytic oxidation 

U coiivw^t on it to cany out the laminating of *e phenazine film with vacuum deposition etc. Furthermore, what » neceecary U jun 
to carry out vacuum deposition of the electrodes, such as aluminum, if needed. 
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o£ tKxs translation. 



1 This document has bean translated by computer. So the translation may not reflect the original precisely. 

shows the word which can not b« translated. 
3.10 the drawings, any words are not tranBlatad. 



OPERATION , ...... .„.. . 

[Function] in the orpnle rectifying device -aSflS^^ 

S 2d bom layar^electrical-potan^lfler^ tapiessta; ^^J^ tSSn^SmSdt of a ? 

which the barrier of a shot k«y mold or ^^jun^mold ^^^^ ^?e^S tavention. fa order to oppose an i 
molecule conductor layer and the phenaane ' ™ ¥«£F£tow*to£^t^m> separation of a charse arises iA> 

faby"" Iffi^potential-difference impression ofthe forward direction ^combines w»th the reverse charge in bulk. , , 
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EXAMPLE 



rPxamnlel About the organic rectifying device of this invention, although experimented in a lar ge numb er, the m £W ] *' > * U,<mti on 

applied voltage continuously. Consequently, it wu checked that the stable The c^ valWw^^ cu n Ut 

Metrical potential difference » a golden electrode side serves as the forward direction occurs. The ou {^ ^^"^ " r£ of 
tST^rimpressmg the electrical potential difference of +4V to a gold™ electrode unpresse, ^ le .^J£.^ o ™T « 
lT4 0TnA and waf the rectification ratio 120000 in -0-1 17 micro A (retototamjj 2 ). ^^'^^^\ I 
itwasdw rectification ratio 18000 in the current value of + 1.05mA and -O.03*microA. rwpecuvely (refer to temg3 ). 
mn-Si ^Twh^n" liehYwL irradiated at this component, the golden electrode side produced photoelearomouve force in the c taction 
Slforw^Atto thftime of changing the wavelength oflight to irradiate wasmea^d. 

when an optical exposure » earned out from a golden e ;£ t *^'j?i 8 "V* PMe T iHhown ™d it turns out that an activity si 1 is not 

£a^ iSCmold consent whi^ ^ndwlched only 

ctrnraTt^celion and a photo-electric-translation operation in a b, layer mold component and this direction, the mterfacfc Of 

aluminum and MMDP is also known by f^ctiomng as en acuvrty side i n^n, vlfron h- nM i n . 5-metfavl-fheraafh r ealled 

r0023l in CXamDle 2 example I instead of MMDP S-mcthyl-10-<p-m9thoxyban 2 yl)-5, 10-dmydr©phenazine *-™^W"?""r 
MMODP S P o«)10^cVano benzyl>3. 10-dihydrophenaxine The same sandwiches col w " ™^ f "^ d ^ ^^ft 
- caUedMCDPfoT^ort)^ benzyl>5. and 10-dihydrophcnarinc (it thereafter C ^^°P forshi^), When 

harassed dumring direct-current applied voltage to these sandwiches eels continuously under dark. a current change sumle 
d«?win?2 wa?atewn?and it was choked thatAa aame rectification occurs. A rectification ratio Is the componem whki u^. 
MMODP and is 1200 (••4v) with 10000 (*-4v) and the component using MDNDP in the component using 12000 C*2v) adc MCDP. 

inIS of SeT Uy^Tname^dXification ratio (-2 V) of the 1^ i"9»fl«t were -fe^g££P 
ooly^lefr^ifl^on ratio loOOO), Polly 3. 4-dimethyl pyrrole (rectification ratio 18000), Pori P-phenyUw (racy^od i atio 
SoWhe Sv mto7h«ie (rectification ratio 1200), polyacethylwe (Rectification ratio 1000). poltth anoacetylcne (reetifio* bq ratio 
iS\^lvt«vl^Kle^ficatiTO ratio 1000), pyrolvsU potyimlde (rectification ratio 8000). a pyrolysis i»lye^lonMk 
S£2 lo^^d ^hhT rectification ratio 6000). Moreover, when a metal system Ingredient was used similar^ tile 

OXlde (rectification ratio 4000), witimony-pcntachloride doping to oxute (rectification ratio 14000}, and conaucttve copper W uae 
(rectification ratio 10000) wu obtained. 
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DESCRIPTION OF DRAWINGS 



II UIS UYOlttUD* 

> organio rectifying) device 



[Brief Description of the Drawings] ^ # f 

[Pawi ng I] It is the sectional view showing one example of the organic rectifying device of this Invention. 
[Clawing 21 It is the graph which shows the current-voltage characteristic of the organic rectifying device of this invention. 
[Drawing 31 It is the graph which shows the current-voltage characteristic of the organic rectifying device of mis invention. 
{ Drawing 41 It is the graph which shows the absorption spectrum of the photocurrent action spectrum of the i ^ 
of this invention, PMeT, and MMDP. 
[Description of Notations] 

1 Substrate 

2 Electrode 

3 Macromolccule Conductor Layer 

4 Phcnazdnc Film 

5 Electrode 
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ABSTRACT : PURPOSE: To provide a bistable diode which has a memory function and a large on/off 
ratio of a current. 

CONSTITUTION: At least two dielectric layers 2 and 3 are provided between a first 
conductive electrode 1 and a second conductive electrode 4. At least one of the dielectric 
layers 2 and 3 is a ferroelectric layer (for instance 3). In this construction, a barrier which 
prevents carriers from moving may be provided along a boundary between the dielectric 
layer 2 or 3 and at least one of the first and second conductive electrodes 1 and 4. 
Further, at least one of the first and second conductive electrodes 1 and 4 may be made 
of metal or oxide material showing superconducting properties. 
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ABSTRACT : PURPOSE: To provide the image data reading circuit of a printer control device wherein 
an FIFO memory is reduced by half. 

CONSTITUTION: An image data reading circuit is equipped with the host receiving part 
performing the reception and transmission with a host CPU, a processor part 15 issuing a 
command for the host receiving part to execute the analysis and drawing of data, a 
drawing LSI part drawing data by the command from the processor part 15 and an engine 
control part performing the communication with an engine. By adding two-input AND gates 
10a, 10b, one-bit flip-flops 11a, 11b, a two-input OR gate 10C and an inverter 12, writing 
data is divided to be written in FIFO memories 6, 7. 
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